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Abstract 
The use of technology has increased significantly, so it is important to make the information available and accessible for all 
people. Through the efforts to promote accessibility, users with visual disabilities have increasingly enjoyed the services 
provided by the Internet. These technologies tend to approach the reality of theirs members by everyday signs (metaphors), 
which, when combined with cultural factors, may be used as communication artifacts of approach or detachers between two 
people from different realities. This paper examines how the use of Cultural Viewpoint Metaphors in the cultural development 
of web pages can help promoting accessibility. 
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1. Introduction 
The Information and Communication Technologies (ICTs) are a good opportunity to decrease the exclusion of 
visually impaired since the use of the Internet increases the chances of communication and autonomy, which could 
be affected by vision problems. Many visually impaired can use the computer to read news, conduct research, 
check email, etc. [3][4][5]. 
In addition, the Internet is making the world even more connected and globalized. In this context, organizations 
must negotiate outside the national territory, whether buying or selling products. Therefore, they must provide 
information to the global market. For this, their information systems must be adequate to handle the best way with 
the cultural differences between the several markets [6]. 
This paper aimed to inspect websites with different levels of accessibility, identifying their interfaces, from 
checking the visual resources and transcripts using a screen reader software, the different levels of intercultural 
contact and cultural approach from people with and without severe visual impairment and thus determine the 
distance between these two categories of user. 
The next section briefly presents some concepts of web accessibility and visual impairment. Then, section 3 
describes the cultural viewpoint metaphors. Section 4 presents the research method and Section 5 discusses the 
process of identifying and analyzing the metaphors in the web pages. Finally, in section 6 the conclusions are 
exposed. 
2. Web accessibility and visual impairment 
Accessibility corresponds to the right of any person be able to enjoy products, services and information that 
belongs to life in society, regardless of their physical and motor, perceptual, cultural and social skills [6][7]. One of 
the steps to promote that accessibility is through the removal of barriers that hinder the daily activities [8]. In the 
context of web pages, e-accessibility [6] is the capacity of interaction and understanding of anyone using any kind 
of navigation technology for access to information [8]. In the late '90s, efforts began to be conducted to promote 
accessibility on Internet and web applications. New laws arisen in several countries, including in Brazil, 
determining that all electronic content has to be provided in accessible format for people with disabilities or people 
who are accessing in peculiar conditions of use, for example, too low connection speed. These laws are designed to 
eliminate the barriers of the access for anyone and encourage the development of accessible technology, as well as 
adaptive solutions to non-accessible technologies. In August 2008, the Brazilian National Congress ratified 
qualified quorum with the "Convention on the Rights of People with Disabilities," which stipulates that the lack of 
accessibility conditions in cities and institutions, set up discrimination against the person with disabilities [9]. 
However, the process of designing interfaces that serves many users is not trivial, since there is a diversity of 
people with different disabilities. To guide the development of accessible systems, there are recommendations and 
guidelines, such as WCAG (Web Content Accessibility Guidelines), proposed by the international consortium 
W3C, which regulates the issues related to the Internet. These guidelines address issues that hinder access to 
websites for users with specific access or disabilities [10]. At a Brazilian national level, was carried out a 
comparative study of the international standards on accessibility, which resulted in the Modelo de Acessibilidade 
do Governo Eletrônico (e-MAG - Accessibility Model of Electronic Government), which consists in 
recommendations to standardize and facilitate the process of accessibility on Brazilian Government websites, 
according with the internal needs, such as with the international standards [7]. 
These efforts have made the Internet acquire a key role in the daily lives of people with disabilities, enabling 
them to create new forms of relationships, find job opportunities and alternative ways of entertainment [9]. As the 
vision became the main way to interact with the systems, users with accentuated visual impairments need an 
assistive technology able to capture the interfaces and make them accessible. So, no matter how well designed is 
the interface, it will not be according to the conceptual model of blind users and it will represent a barrier for them. 
Furthermore, the access of these users also depends on the character of the assistive technologies [7]. 
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These users often access the web using an assistive technology such as the screen readers (Jaws for Windows, 
NVDA, Dosvox, etc. [11][12][13]), which capture and interpret the code related to information displayed on the 
computer screen and, through speech synthesizers, provide information through sound [6], enabling from simple 
interactions to complete reading of pages, having a satisfactory performance on the ones that are linearly 
constructed [14]. 
Researches with users who have some kind of visual impairment lead to the conclusion that there are sufficient 
assistive technologies as screen readers, screen magnifiers, among others, enabling the access of the content in the 
web (e-mails, chats, news etc.), but often stumbling in the low accessibility of websites [3]. 
Despite the variety of existing assistive technologies, the advance of the features present in the new models of 
visual presentation and interaction can cause implications of access for people with disabilities [15]. Some of the 
main difficulties for the visually impaired users can be: 1) too much steps required to get in the main content; 2) 
inaccessible information by the lack of optimization for screen readers; 3) low investments on the websites 
accessibility; 4) irrelevant alternative texts, hindering the identification of links and images; 5) use of resources 
considered difficult to use like flash, graphics without subtitles and files in PDF format [16]. 
3. Metaphors and cultures 
The evolution of Internet has enabled the communication and participation of people from different cultures 
trough just one place. Thus, during the interface design is important to remember the particular characteristics of 
users in that conversation. Cultural nuances can bring positive and negative impacts when designing an interface, 
that is, the design must remain faithful and keep its cultural context. There are several mechanisms to capture and 
process those nuances into a familiar interface for the users without sacrificing the creativity of the Internet. 
A way to associate the familiar concepts, concrete objects or experiences of our culture to structure something 
more abstract is using the metaphors. These chains of terms and associations are parts of our language and thought, 
being implied in everyday speeches [18]. 
The Semiotic Engineering [19] has a conceptual tool for the design of interfaces where these metaphors can be 
externalized through signs. This theory sees the human-computer interaction as a special case of meta-
communication between the designer and the user, computer-mediated, which, through the interface, the designer 
exposes his vision and understanding of the user needs and expectations. 
Using different cultural perspectives for building interfaces, designers have the opportunity to think about how 
to handle this diversity and the impact on the result, and focus on the contact between cultures mediated by the 
symbols of interfaces [20]. 
To treat and promote multiple levels of intercultural contacts, the Cultural Viewpoint Metaphors (CVM) can be 
used as conceptual tools for the design of interfaces. Through these, it is possible to trace a continuum level of 
cultural rapprochement between the user's native culture and the foreign culture [21]. 
According to Salgado [21], CVM is a conceptual tool that multicultural system designers can use to organize 
the meta-communication while sending messages to users. The communication process begins by deciding what 
the intention of the design is and which perspective of the intercultural contact suits the project. From this, the 
designer must choose which communication strategies should be used to convey the message intended efficiently 
and effectively. 
Through CVM, designers are able to create systems focused on different cultures and understand them as a 
journey, where users can be seen as travelers. In addition, they may decide the exposure level that these users will 
have to other cultures through the interface. Figure 1 show different perspectives brought through each of the five 
metaphors existing in CVM, transposed into a cultural continuum approximation, established in reference to the 
culture presumed user. 
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Fig. 1. CVM to organize the intercultural metacommunication. 
Regarding the Semiotic Engineering, the adoption of each metaphor leads the interface designer to deliver (or 
not) different messages about the cultural diversity addressed in the context. The domestic traveller metaphor takes 
the user to a cultural isolation, since they are not exposed to explicit material referencing the foreign culture. On 
the other hand, the metaphor of the foreigner without translator takes the user into a full cultural immersion 
experience, as they are totally exposed to culture, language and foreign practices without translations or 
explanations on foreign interfaces and forms of interaction. 
Furthermore, between these two extremes, there are three other metaphors marking levels of cultural mediation: 
observer at a distance, guided tour visitor and the foreigner with translator. The metaphor of the observer at a 
distance intends to offer only allusive references to a foreign culture. The culture of the user dominates the 
interface signs and forms of interaction. With the design facing the guided tour visitor metaphor, the user 
experiences selected aspects of a foreign culture through the signs of the interface and forms of interaction 
borrowed from the language and social practices of that culture. Finally, the metaphor of the foreign with 
translator intends to allow the user to directly experience the foreign cultural practices through its signs and 
practices, only the language of the user is kept as a reference to their native culture [20]. 
4. Research method 
This exploratory research was performed following three steps: a) Choose websites to be inspected; b) 
Accessibility guidelines evaluation; c) Select the user profile; d) Evaluation by inspection with the Cultural 
Viewpoint Metaphors; e) Results analysis. 
4.1. Choose websites to be evaluated 
In this research, websites from some major cities were selected, because they serve as a vehicle of information 
for the residents and non-residents citizens, and so, must be adapted to any category of users. There is a tendency 
in the various levels of government in providing public services over the Internet through the web portals. In these 
portals, several cities provide services and information as city guides, public phone numbers, taxes and finances 
information, enrollment in public schools and tourism information, among other topics of public interest 
[23][24][25]. 
To determine the level of compliance/conformance with the accessibility guidelines [23] of these websites, all 
their homepages were evaluated from the automatic tool daSilva, which assigns priority levels for errors and 
warnings displayed, according to the W3C recommendations [23], as described in Table 1. 
Table 1. Priority levels defined [23]. 
Priority 1 (AAA) Points at this level are basic requirements to access documents available on the webpage by certain user groups. Non-
compliance of these items determines the impossibility of one or more groups to access the information provided. 
Priority 2 (AA) Points satisfied at this level remove significant barriers to the access of information in the document. Non-compliance 
of these items implies the difficulty of certain users to access the content available. 
Priority 3 (A) The points contained in this level are able to improve access to the webpage. If not satisfied, some groups of users may 
have trouble in accessing the content. 
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In order to obtain diverse information, we selected three portals. Before defining which would be these portals, 
an evaluation was made with the daSilva tool [23] with the purpose of selecting three portals that present different 
evaluation results and hence with different levels of accessibility: Website of the Rio das Ostras city, Website of 
the São Paulo city and Website of the Rio de Janeiro city. 
4.2. Accessibility guidelines evaluation 
To measure the accessibility promoted on their websites, the chosen portals had their homepages evaluated by 
daSilva tool. 
4.2.1. Rio das Ostras website (AAA) 
The W3C Brazil holds a national award for Web Accessibility entitled Todos@Web [26]. The Portal of the Rio 
das Ostras city took first place in the first edition of the award, in 2012, in the category of web projects - 
Government / Institutions [24]. As a result of the evaluation of the website through daSilva no error was detected 
in any of the priority levels, as seen in Table 2. This result classifies the page as an accessible site, recognized 
through an approval seal as in Figure 2. 
Table 2. Result of the evaluation of Rio das Ostras website. 
Priority Level Error(s) Warnings (s) 
Priority 1 0 102 
Priority 2 0 29 
Priority 3 0 84 
Fig. 2. Seal of approval conceived by the evaluator daSilva for websites with all levels of priorities satisfied [6]. 
4.2.2. São Paulo website (AA) 
As a result of the evaluation of the website of the São Paulo city, were identified three priority 2 errors, as 
presented in Table 3. This result indicates that the evaluated page provides content available for all kind user 
groups; however, one or more of these groups may face barriers in the access. 
Table 3. Result of the evaluation of São Paulo website. 
Priority Level Error(s) Warnings (s) 
Priority 1 0 6 
Priority 2 3 3 
Priority 3 0 9 
4.2.3. Rio de Janeiro website 
This result shows that the portal of the Rio de Janeiro city is not in conformity with the W3C guidelines 
recommendations, possibly, with inaccessible content to one or more user groups. 
Table 4. Result of the evaluation of Rio de Janeiro website. 
Priority Level Error(s) Warnings (s) 
Priority 1 96 369 
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Priority 2 17 69 
Priority 3 3 258 
4.3. Select the user profile 
Two kinds of users and their respective cultures were selected: people without severe visual impairment and 
total visual impairment (blind). The first ones use visual interface to access the content. The second ones are those 
using assistive technologies such as screen readers to access the content of the websites through an audio 
transcription. 
As weren’t included people with visual impairments, to simulate the perception of blind user, it was necessary 
to use an assistive technology, VoiceOver tool, screen reader developed by Apple and provided natively in their 
products, as Mac, iPhone and iPad. This tool provides audio to describe what is happening on the computer and 
permits controlling it, without seeing the screen. It has advanced features like support for movements, video 
mirroring in Braille, web spots and spoken tips [27]. 
4.4. Evaluation by inspection with the cultural viewpoint metaphors 
Using CVM concepts, a HCI specialist inspected the selected websites in order to identify the presence of 
cultural metaphors that corresponded to the perception of the two categories of users chosen. The identified 
metaphors were analyzed and classified according to the cultural approximation levels defined by the CVM. The 
result of the analysis is presented in Section 6. 
A HCI specialist without severe visual impairment did the web page evaluation with the screen reader software 
VoiceOver. Blind users access systems using a very different environment of those without disabilities. They relate 
the computational elements with "objects" of their daily lives, which often have been specially developed to meet 
their needs. Moreover, they end up developing special skills as excellent hearing or ease of handling a complex 
combination of keys, which add another difficulty in interacting with sites, and end up influencing their 
perceptions of the systems [6]. Therefore, some results might have been different if blind people were included in 
the evaluation. 
5. Metaphors identification and analysis 
5.1. Rio das Ostras website 
By analysing the homepage of Rio das Ostras city's website [24], it can be seen that in the items 1, 2, 3 and 6 in 
Figure 3, the designer was aware of the fact that the website can be accessed by different user profiles, for 
example, people with total visual impairment, low vision, achromatopsia, among others. 
The web page displays items to help the visually impaired user to navigate the website and use the resources to 
obtain the information available, such as shortcuts at the top of the page to skip to content, menu and search; 
contrast change; map of the website and adjust of the text size. In this way, the page provides resources to assist 
navigation. These features guide the user’s navigation through the pages of the portal, approaching to the metaphor 
of the guided tour visitor, level 3 of cultural approach, as seen in Figure 4a. 
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Fig. 3. Homepage of Rio das Ostras. 
Is also highlighted the use of pictures and videos (items 4 and 5 of Figure 3), which, despite having alternative 
texts, as suggested by the W3C guidelines, it is impossible for the visually impaired user to understand the original 
content available. It was considered that the user with disabilities would have a translation to have access to that 
content, characterizing thus the metaphor of the foreigner with translator (level 4 in Figure 4b). 
Fig.4. (a) Level of cultural approach of the elements 1, 2, 3 and 6 - Guided Tour Visitor; (b) Level of cultural approach of the elements 4 and 5 - 
Foreigner with Translator. 
By providing an area about accessibility (as pointed out in item 2), that is, information about the culture of the 
disabled, the designer makes the blind user feel included and at the same time, allows the user without severe 
visual impairment to have access to another culture, characterizing a possible concern with the cultural approach 
between these two user groups. 
It is important to notice that with the accessibility of the website and the conformity with the guidelines, all 
provided shortcuts are accessed and read correctly by the screen reader software. Therefore, it was considered and 
verified by the screen reader that items 1, 2, 3 and 6 in Figure 3, are interpreted according to the original intention 
of the designer. Therefore, in the context of the page navigation, it can be concluded that the visually impaired user 
is in the guided visitor tour metaphor (level 3 of Figure 5). 
a b 
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Fig. 5. Level of cultural approach of the page - Guided Tour Visitor. 
5.2. São Paulo website 
In the analysis of the homepage of São Paulo city [28] (Figure 6a), according to the guidelines and verification 
through use of the screen reader it was identified that in items 1 and 4 of Figure 6a, the list of options and menus 
are codified so that the screen reader software can understand groups of options formed. 
In addition, in items 2 and 3 of Figure 6a the user without severe visual impairment is able to perceive the use of 
the images and their meanings; meanwhile, the visually impaired have access only to the alternative content 
provided. It was considered so that the user is in the metaphor of the foreigner with translator during the entire 
page navigation (level 4 in Figure 6b).  
Fig.6. (a) Homepage of São Paulo website; (b) Level of cultural approach - Foreigner with Translator. 
This indicates that the designer intends to promote a closer contact for the users with disabilities with another 
culture, since the content provided belongs to the culture of people without severe visual impairment and was only 
translated so that the blind user can understand, even not belonging to their own culture.  
a 
b 
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5.3. Rio de Janeiro website 
In the inspection executed on the portal of Rio de Janeiro city [25] (Figure 7a) the following points were 
identified where the correct use of the coding standards allowed the screen reader software to identify the menu 
elements and options available to the users (item 1 in Figure 7a). Besides that, users without a severe visual 
impairment clearly realize it is a clock; textual rendering of the element does not favor its identification for the 
visually impaired user, reporting only the existence of numbers (see item 2 in Figure 7a). The use of images, flash 
banners and captcha without description or alternative resource (items 3, 4, 5, 6 and 7 in Figure 7a) leaves the 
visually impaired lost on the meaning of the element, therefore having difficulty on accessing the information 
provided. 
Thus, it was considered that, in the complete navigation of the page, users with visual impairments would have 
the feeling of someone in a foreign country without any help, that is, the user is in the metaphor of the foreigner 
without translator (level 5 in Figure 7b). This can demonstrate the designer's non-concern with the blind user, not 
providing the necessary resources to the access of information available for this category of user. 
 
Fig.7. (a) Homepage of Rio de Janeiro website; (b) Level of cultural approach - Foreigner without Translator. 
6. Conclusions 
According to the inspection performed with the screen reader and daSilva evaluation tool, it can be seen that the 
portal developed in according with the accessibility conformities from W3C, the user with disabilities can be led to 
perceive the operation of the page, possessing resources for your type of navigation. On the website developed just 
following the required by the guidelines, the user was able to browse through most of the content and access the 
available information, but did not have any help to understand the navigation model. With web pages that have not 
followed the guidelines and evaluated as not accessible, the user was not able to understand most of the content 
available. Even using the recommendations established by the international initiatives for accessibility, it is 
difficult to design a web page fully immersed in the blind culture, since the existing assistive technologies read the 
coding page structure. Therefore, it only depends the developer's interpretation if the screen reader software is very 
a 
b 
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close to the oral speech used by both cultures, however, still have errors and technical terms included on the 
transcription. 
It was possible to conclude that the use of the metaphors as a strategy of cultural approximation may help on the 
accessibility promoted on the websites, helping the visually impaired user to understand the page and the available 
features. The use of the metaphors may bring a new interpretation to the preliminary accessibility evaluations, 
without the user presence, since new interaction aspects may be observed. The approach between the designer and 
the user provided by the use of the metaphors may help, not only on the accessibility evaluation from the 
interaction viewpoint, but also the designer on the conception of accessible websites, going beyond the conformity 
with accessibility guidelines. 
In future works, it is possible to evaluate the use of the metaphor on the development of the webpages and 
analyze the results from the observation with real users, identifying people's perception comparing with the 
conclusions of this work. Another perspective to be explored is that, from the analysis of the cultural viewpoint 
metaphors, it can be established recommendations to the approach with different user profile. 
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